INTRODUCTION
Thermotropic liquid crystals lose their LC proper ties upon heating above clearing temperature Т с owing to deterioration of the long range order during the liq uid crystal-isotropic melt phase transition. At tem peratures above Т с , the short range order is preserved in the isotropic phase. With an increase in tempera ture, this order rapidly declines. Its macroscopic man ifestations are the most noticeable in the isotropic phase near Т с . Therefore, these manifestations are referred to as pretransition phenomena. These phe nomena are examined by means of different physical methods, such as dynamic, electric, and magnetic birefringence and light scattering. The first observa tions of pretransition phenomena occurred in the mid 20th century, when the systematic studies on the LC state of substances began. The pioneering paper in this field was published by V.N. Tsvetkov [1] , in which a sharp increase in the magnetic and dynamic birefrin gence was observed for a series of low molecular mass LC compounds as the temperature of melt was increased and the point of transition to the anisotro pic liquid phase was approached. Later on, Tsvetkov performed the first study devoted to pretransition effects with the use of the electric birefringence (EB) method (EB, the Kerr effect) [2] . The EB method makes it possible to study not only the equilibrium electric properties of the isotropic phase but also two kinds of relaxation processes: The first includes small scale processes associated with the dipole structure of a substance, while the sec ond includes macroscopic processes related to a change in the induced orientational order in a melt when an electric field is turned on and/or turned off [3, 4] . In this case, rectangular or sinusoidal pulsed electric fields [3, 4] or laser optical pulses may be applied [5, 6] . The Kerr effect in low molecular mass liquid crystals has been studied extensively, and the collected experimental data are in conformity with the theoretical description of pretransition phenomena in terms of the Landau-De Gennes model [7] . At the same time, short range order effects in isotropic melts of high molecular mass LC compounds on the whole and in comb shaped LC polymers in particular remain poorly studied.
The pretransition effects are associated with the liquid crystal-isotropic phase transition. Therefore, Abstract-The equilibrium Kerr effect and its dynamics are investigated in isotropic melts of the comb shaped LC polymer poly(4 [(4' cyano 1,1' biphenyl 4 yl)oxy]butyl 2 acrylate) and its copolymers with acrylic acid or methyl methacrylate and isotropic melts of the LC ionomer containing rubidium ions in a wide temperature range. A sharp change in the temperature dependence of relaxation times for the induced mac roscopic orientational order is found for the LC copolymers and the LC ionomer in the temperature range 10-15 K higher than the temperature of the nematic-isotropic phase transition. In contrast, the phenomena caused by the small scale dynamics, such as electric conductivity and dipole relaxation, are approximated by the conventional Arrhenius type dependence, and the equilibrium electrooptical properties of the copoly mers are well characterized via the Landau-De Gennes model. The nonclassical behavior of macroscopic relaxation times may be associated with temperature variations in the contribution of main polymer chains to the orientation macroscopic dynamics of the melt, in which the decisive role is played by side mesogenic groups. DOI: 10.1134/S1811238210010042 they are investigated in the vicinity of this transition. However, the theory does not identify the upper boundary of the pretransition region. As was con firmed experimentally, the pretransition features are obeyed in low molecular mass liquid crystals up to temperatures 40-50°C higher than T c for the equilib rium Kerr effect and for its dynamics [8] . In comb shaped mesogenic polymers in the same temperature range, the classical pretransition mode is observed only for the equilibrium Kerr effect [9] . The dynamic properties of isotropic melts of comb shaped LC poly mers were performed in a limited temperature interval covering only several degrees [10] [11] [12] . It was found that the measured relaxation times for the induced ori entational order may differ by an order of magnitude from times estimated in terms of the Landau-De Gennes theory [11] . This fact may be explained by the circumstance that a comb shaped polymer is a com plex molecular system, wherein the main polymer chain is incorporated alongside mesogenic side groups responsible for the formation of the orientational order and orientation in an external electric field. The main chain may make an additional contribution to the dynamic behavior of the isotropic melt.
Dynamics of the Kerr Effect in the Isotropic
In this study, the dynamics of the Kerr effect was examined in the melts of several comb shaped LC polymers in a wide temperature range. The goal of this study was to ascertain the influence of inter and intramolecular interactions on the dynamics of the polymer melt. A series of comb shaped LC polymers, which included functionalized LC copolymers con taining acrylic acid units capable of formation of intra and intermolecular hydrogen bonds, and an LC iono mer forming a physical network of peculiar supramo lecular structures, multiplets, were selected as research objects. As was shown in our previous studies, the for mation of hydrogen bonds and electrostatic interac tions between charged ionogenic groups markedly determine the formation, structure, and thermody namic stability of the mesophase; the molecular mobility; the ability to arrange in external fields; and some other properties.
EXPERIMENTAL
Polymers containing cyanobiphenyl mesogenic groups and acrylic acid groups (Acryl 30) or monomer methacrylate units (Ester 30) and the LC ionomer containing rubidium ions (Rb 6) were studied. The chemical structure of the polymers is shown above. In addition, the electrooptical properties of the poly(4 [(4' cyano 1,1' biphenyl 4 yl)oxy]butyl 2 acrylate) homopolymer, denoted P4, were studied.
High polarity and noticeable optical anisotropy of cyanobiphenyl groups ensure the high value of the Kerr constant that is necessary for measurements at temperatures substantially remote from Т с .
The synthesis and physicochemical characteristics of the LC copolymers and LC ionomers were described in [13] [14] [15] [16] [17] . Table 1 summarizes the main characteristics of the LC compounds investigated by the methods of optical polarization microscopy and DSC. According to gel permeation chromatography, Acryl 30 and Ester 30 copolymers had close weight average degrees of polymerization, ~50. Molecular mass M Dη of the P4 polymer was 25.9 × 10 3 [12] .
Polarization microscopy observations showed a high optical homogeneity of the samples. During elec trooptical measurements, the state of the samples was 
